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Abstract 
 
 This project proposes a ‘feed forward’ skill developmental model of cognitive assessment in relation to 
cognitive self-concepts for children over initial short intervals of time.  Study 1 was a cross-sectional design 
with 5 to 11 year old children (N = 186). Study 2 was a longitudinal design with 5 to 8 year old children (N = 
135).  In one-to-one sessions, children completed the SYSTEMS School-Years Screening Test for the 
Evaluation of Mental Status (Ouvrier, Hendy, Bornholt & Black, 1999, 2000) and ASK-KIDS self-concepts 
inventory (Bornholt, 1996) extended to cognitive activities (Black, 2001, Black & Bornholt, 2000).  Study 1 
showed that children’s self-concepts and test scores were unrelated.  Study 2 confirmed that performance 
and self concepts are separate aspects, and showed that over initial brief intervals of time cognitive 
assessments feed forward to subsequent self-concepts.  Findings have implications for assessment and 
early interventions in clinical and educational settings.  
 
Children’s self-concepts seem under-researched in relation to the cognitive activities that are commonly 
used in assessment situations by school counsellors, psychologists, neurologists and other professionals 
who work with children to support their learning (Bornholt, Black, Ouvrier & Hendy, 1999; Stankov & 
Crawford, 1997).  Understanding children’s cognitive development is regarded as somewhat incomplete 
unless we also understand children’s self concepts about cognitive activities (Bjorklund, 1995).  This project 
therefore examined the relation between children’s performance and their self concepts about standard 
cognitive assessments.  The main issue is whether children’s performance and self concepts are associated, 
and how these links develop over time.   
 
Background to the project 
     It is clear that the development and maintenance of children’s cognitive functioning is a common goal 
across educational and clinical settings.  Optimal self-concepts are also identified as a major goal for 
children, and are commonly regarded as important mediating factors in terms of many desirable behaviours 
(see for example, Brake & Bornholt, 2002; Roche & Marsh, 2000; Wigfield & Eccles, 2000).  For instance, 
children’s self concepts are consistently associated with their choice and persistence at learning activities.  
However, children’s self concepts about activities are not necessarily directly associated with their 
performance.  A substantial body of research suggests weak or no associations.  For instance, meta 
analyses by Hattie (1992; 2002) propose weak correlations (r = 0.22), that are moderated by other factors, 
such as specificity of the self concept, the focus on assessment and achievement and socioeconomic 
indicators.  It seems that children’s self concepts do not necessarily directly reflect their performance on 
standard activities. For instance, Bornholt and Ingram (2001) propose the personal and the social basis of 
self categorizations, with weak positive associations (r = 0.27) between children’s performance and self 
concepts about drawing.  Therefore, children’s self concepts are generally considered separately to their 
performance, although both may contribute to their learning and motivational behaviours (see for example 
Coleman & Bornholt, in press; Wigfield & Eccles, 2000).   
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 In contrast, other studies propose moderate to substantial positive associations between self concepts 
and performance.  Several variations are considered here within a general argument by Valsiner (1998) that 
self-concepts and performance ‘feed forward’ in anticipating subsequent performance and motivations for 
action. The models may support self enhancement from self concepts to performance, skill development 
from performance to self concepts, or reciprocal models (see Marsh & Yeung, 1998;Skaalvik & Valas, 1999).  
Byrne (1996) argues that academic self-concepts motivate subsequent performance.   
 
Brief assessments for young children 
     Recent research provides a brief, meaningful and useful indicator of children’s cognitive functioning 
(Ouvrier et al., 1999, Spencer, Bornholt & Black, in press).  The SYSTEMS cognitive screening test is 
appropriate for children from 5 to 12 years in educational and clinical settings.  It is internally consistent and 
reliable over repeated occasions, and scores have strong correlations with full general cognitive 
assessments.   
      
Sustained research over recent years has also provided good understanding of the structure and function 
of self-concepts (see Byrne, 1996; Hattie, 1992).  Self-concepts are considered here as cognitive self 
evaluations about particular activities - multidimensional rather than a global self evaluation.  Self concepts 
indicate children’s perceptions of themselves in relation to a range of activities. These may include number, 
reading, drawing, movement, the body, peer relations and other activities (Marsh, 1990; Russell et al., 2002).   
       
 The study of self-concept among young children presents particular challenges for practitioners and 
researchers (Byrne, 1996).  It seems that quite young children can differentiate between the self concepts 
and task values that contribute to children's task choices and participation in activities (Marsh, Craven & 
Debus, 1999; Eccles, Wigfield, Harold & Blumfield, 1993).  Recent research also outlines the few self 
concept inventories that are reliable for young children (see Davis-Kean & Sandler, 2001).  ASK-KIDS 
(Bornholt, 1996, Penn, 2002) is a reliable self concept inventory for younger and older children.  It was 
adapted for this project to provide indicators of children’s self-concepts about cognitive activities (Black, 
2001; Black & Bornholt, 2000).   
     
 The current project is concerned with self-concepts in relation to cognitive activities with school age 
children. There is a particular focus on children in their early school years, where assessments and early 
interventions are important although the assessment situation can be problematic.  Valsiner’s (1991) ‘feed 
forward’ developmental model is applied here to trace children’s cognitive functioning in relation to 
subsequent self evaluations over time, as children gain experience.   It is plausible that children’s 
performance and cognitive self concepts are quite discrete aspects of their learning and motivation.  
However, the available studies suggest that weak positive associations may develop over time between 
performance and self concepts about cognitive activities. For instance, Hattie (1992) provides a review of 
infant studies by Lewis and Brooks-Gunn (1979), Merleau-Ponty (1963), and Sigel and Cocking (1977).  
Recent work by Bouffard, Markovits, Vezeau, Boisvert and Dumas (1998) also argues that self-concepts and 
cognitive functioning are related.  The main issue was whether self concepts and performance are related, 
and if so, whether self concepts and/or performance feed forward to subsequent occasions.  
 
METHOD 
 
 Design.  Study 1 was a cross-section of children by age that related children’s cognitive assessment and 
cognitive self-concepts to provide initial information about the instrument.  Study 2 was a test-retest design 
with cognitive assessment and self-concepts on three occasions (A B C). Test retest intervals varied for 
three groups of children by (A to B) either two weeks, four weeks or twelve weeks, with four weeks from B to 
C for all children (Spencer, Bornholt and Ouvrier, in press). 
  
 Participants.  The participants in Study 1 (N = 186) were girls (46%) and boys (54%) from 5 to 12 years 
old (mean 8.5 years, sd 1.9).  Children attended government primary schools in Metropolitan Sydney. The 
eight schools were selected from locations that varied in terms of socioeconomic indicators.  The 
Socio-Economic Index For Areas (SEIFA) Index of Education and Occupation (IEO) (see ABS, 1998), with a 
mean score for all Sydney primary schools of 1064 with a standard deviation of 64.   
      
 The participants in Study 2 (N = 135) were 5 to 8 year old girls and boys. Participants were selected from 
a larger project on cognitive assessment in two age groups (5 and 6 years, n = 64) and (7 and 8 years, n = 
71) with equal numbers of girls and boys (50%).  Table 1 shows the number of children tested on three 
           Cognitive self-concepts 
3 
 
occasions.  Missing data for one child's cognitive score at Time C was estimated using regression. 
Participants spoke fluent English, and had no known neurological or communication impairments.  
 
Table 1. 
Number of children at time A B C (and for three groups retest intervals at Time B) 
Time Sub-group Test-retest Interval N 
A  Base-line 135 
B B1 Two weeks following Time A 45 
 B2 Four weeks following Time A 48 
 B3 Twelve weeks following Time A 42 
C  Four weeks following Time B 135 
 
Materials Study 1 and Study 2 
 Cognitive assessment.  SYSTEMS - School-Years Screening Test for the Evaluation of Mental Status 
(Ouvrier, Hendy, Bornholt & Black, 2000) is a cognitive screening test. The 46-item test takes up to ten 
minutes in a one-to-one interview situation.  Items are scored (1) correct or (0) incorrect, and summed to 
provide a total score, from 0 to 46.  SYSTEMS is internally consistent for five to twelve year old children 
(median alpha 0.68, range 0.64 to 0.83).  SYSTEMS scores are closely associated with Stanford Binet 
Intelligence Test scores (r = 0.88), SYSTEMS scores increase with age, are unbiased by gender and socio-
economic indicators for areas, the test has strong internal consistency, inter-rater reliability (Ouvrier et al., 
1999) and test reliability (Spencer, Bornholt & Ouvrier, in press). 
  
 Cognitive self-concepts.  The ASK-KIDS self concept inventory for children (Bornholt, 1996) was 
extended to cognitive activities (see Bornholt et al., 1999, Black & Bornholt, 2000).  ASK-KIDS includes 
children's self-concepts about reading, number, drawing, friendship, communication, individuality, belonging, 
movement, the body and appearance.  Children’s responses form internally consistent scales with alpha 
coefficients grater than 0.70 (Bornholt & Ingram, 2001).  ASK-KIDS is a one-to-one interview with five direct 
questions following cognitive assessment, about performance, natural talent, effort, task difficulty and 
performance next year. Responses use five-point dot ratings, and sum to create a self concept score.  
Responses are reversed for task difficulty and are reversed about effort for children who see effort as inverse 
to natural talent (see Bornholt et al., 1999).  Self-concept scores range from (1) low to (5) high. 
 
Procedures for Study 1 and Study 2  
 Children participated in the project with approval from the University of Sydney Human Ethics Committee, 
and permission from schools and parents. Participants were selected for this project from a random selection 
of schools in low, medium and high areas in terms of socio-economic indicators. Children were tested in a 
one-to-one interview situation at school during class time in an office or quiet room.  Standard testing 
procedures relied on evenly paced items, without feedback to the child about correct or incorrect responses.  
 
Analysis 
 Descriptive (mean, standard deviation, range) and inferential statistics (MANOVA, correlations, Cronbach 
alpha) used SPSS for Windows. The proposed models were tested using AMOS.  An effect size of 0.4 sd is 
considered meaningful (Hattie, 1992). 
 
RESULTS 
Study 1 - Self-concepts and cognitive assessment across age-groups  
 Profiles of children’s responses showed that children think they are moderate to good at and talented at 
cognitive activities, put in effort at quite easy tasks, and that next year they will be good at the cognitive 
activities.  
    
Confirmatory Factor Analysis suggested the appropriate measurement model for children's self concepts 
about cognitive activities.  Table 2 describes the results of Confirmatory Factor Analysis for three plausible 
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models of children’s self-concepts: Model 1 is a simple additive model, Model 2 relates performance and 
ability, and Model 3 accounts for variations in the meaning of ability and effort.  The results were evaluated 
according to guidelines provided by Hoyle (1995) for goodness of fit indices. The results suggest a poor fit of 
children's responses to Model 1. There was some improvement in the fit for Model 2.  Goodness of fit was 
satisfactory for Model 3. This model accounts for either consistent or inverse relations between children’s 
perceptions of effort and talent at cognitive activities (see Bornholt et al., 1994; Dweck, 1987).  The results 
suggest similar measurement models about children’s cognitive activities as previously found for children's 
reading, number and drawing (see Bornholt & Good, 2002).  Model 3 was therefore used to create cognitive 
self-concepts scores. The scores were roughly normally distributed. 
 
Table 2.  
Goodness of fit indicators for models of ASK-KIDS about SYSTEMS cognitive test  
___________________________________________________________________ 
Model                                                                   Chi sq   df          GFI      ChiSq/df    RMSR_ 
1     One factor ASK about cognitive 61.19  5   0.897   30.59    0 
2     Related performance and ability       34.53   3  0.936   11.51   0.12 
3A  Consistent effort and ability           3.95    5  0.983    0.79    0.04 
3B  Inverse links from effort to ability  8.65     5  0.970   1.73    0.05 
___________________________________________________________________ 
Notes. 
a.  According to Hoyle (1995), satisfactory goodness of fit indicators GFI for the fit of the model to the 
data are GFI greater than 0.95, with a ratio of ChiSq/df less than 2.0, and RMSR less than .05 
b.  Confirmatory Factor Analysis used LISREL software 
   Figure 1 shows children’s scores on the cognitive screening test and self concepts about cognitive 
activities.  The results show that cognitive assessments were moderate to high with substantial variation 
among children (mean 37.3, SD 6.2, range 19 to 46).  It was expected that children’s cognitive test scores 
increased with chronological age (r = 0.74, p<.05), and were similar for girls and boys (F(1,184) = .585, ns).  
On average, children’s self concepts about cognitive activities were also positive (mean 3.6, SD 0.64) and 
ranged widely from 1.6 to 5.0.   Self concepts about cognitive activities were similar for girls and boys 
(F(1,184) = .001, ns).  The main results suggested that children’s self-concepts and scores on the cognitive 
assessment were unrelated (r = 0.34, ns).   
 
Figure 1. 
 
Profiles of cognitive screening test scores and self-concepts by age and gender 
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Study 2 - Development of self-concepts in relation to cognitive assessment 
   As expected, children’s cognitive test scores tended to increase slightly over time (F(2,262) = 3.89,  p < 
.05, from A mean 30 sd 7.7, Time B mean 32 sd 7.4, to Time C mean 33 sd 7.5).  In contrast, children’s self-
concepts were substantially similar over time (F(x,xxx) = x.x, ns, A mean 4.2 sd 0.7, B mean 4.3 sd 0.7, C 
mean 4.4 sd 0.6).  Preliminary analysis suggested that the rest-retest reliability varied with the retest intervals 
at Time B.  Children’s cognitive scores were strongly correlated for assessment intervals of two weeks (r = 
0.97), four weeks (r = 0.80) and 12 weeks (r = 0.86).  Retest reliability was moderate for self concepts, in 
particular retest intervals of two weeks (r = 0.51), and weak over four  
(r = 0.20) and 12 weeks (r = 0.25).   
  
 It is important to note that preliminary analysis showed few effects of variations in the test-retest interval.  
Children’s responses were therefore combined for Time B. Preliminary analysis showed no links from 
performance A to self concepts over two (r = 0.01), four (r = 0.06) or twelve weeks (r = 0.03).  There was a 
moderate positive link from children’s self concepts A to subsequent cognitive performance B over two 
weeks (r = 0.49),  and none over four weeks (r = 0.02) or B3 twelve weeks (r = 0.06).  Preliminary results 
also showed that performance and self concepts were unrelated at Time B1 (r = 0.02), Time B2 (r = -0.07) or 
Time B3 (r = -0.03). 
 
 
                                
 
 
 
 
 
Figure 2.   
Related cognitive assessments and self-concepts over three occasions A B & C  
 Developing cognitive functioning in relation to self-concepts.  Developing cognitive functioning in 
relation to self-concepts.  The results for the developmental model in Figure 2 confirmed that children's self-
concepts and cognitive assessments were substantially unrelated at Time A, B and C.  These links in the 
model were not significantly different from zero.  It is important to note that when the model was examined 
for the two, four and twelve week retest intervals, there was a positive link (r = .49) from cognitive functioning 
at Time A to self concepts at Time B for the two-week retest interval only.  Overall results are for combined 
responses at Time B, and Time C after four weeks. The overall results show a weak positive link from 
cognitive assessments at Time A to subsequent self concepts at Time B, and a weak negative link from 
cognitive assessment at Time B to self concepts at Time C.  In contrast, links from self concepts to 
subsequent cognitive assessments were not significantly different from zero for Time A to B, and Time B to 
C. 
 
DISCUSSION 
 
     The project was design to examine children's performance in relation to their self-concepts about 
cognitive activities.  Study 1 and initial assessments in Study 2 confirmed that children's cognitive 
performance and cognitive self-concepts are substantially unrelated.  This suggests that although, on 
average, children express moderate to high self concepts with age-appropriate performance on the cognitive 
screening test, some children tend to under-estimate their performance and other children tend to over-
estimate their cognitive performance.  The findings indicate therefore the idea that such self categorizations 
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need to be considered discretely in addition to children's cognitive performance. The findings are therefore at 
odds with reports that performance and self concepts are related (e.g., Bouffard et al., 1998), either as weak 
or moderate positive associations for particular activities (Bornholt & Ingram, 2001; Marsh, 2002).   Meta 
analysis by Hattie (1992, 2002) suggests the situations that may moderate general findings of weak positive 
associations between performance and self concepts.  It is therefore important to note that the project 
controlled for plausible counfounding factors, by including even number of younger and older girls and boys, 
using general self concepts rather than task specific or global self measures, and reliable age-appropriate 
indicators of cognitive performance and self concepts.  It seems reasonable to conclude from Study 1 and 
initial assessments in Study 2 that, in principle, children's self concepts do not necessarily reflect their 
performance on standard cognitive assessments. 
 
     The results of Study 2 also provide some support for the proposed feed forward developmental model 
(Valsiner, 1998). It appears that the proposed model applies here to developments in self concepts rather 
than performance, under particular conditions.   A self enhancement model where self-concepts contribute to 
subsequent achievement is not supported by the findings.  Instead, the results support a skill development 
model proposed by Skaalvik and Valas (1999) with overall weak positive links from initial performance to 
subsequent self concepts. In particular, under particular conditions of brief retest intervals, prior cognitive 
performance may promote children's subsequent self-concepts. In addition, repeated assessments on a third 
occasion appeared to alter this relationship, with weak negative links from performance to subsequent self 
concepts. 
 
     The findings raise further questions about children's experience of the test-retest interval.  It is plausible 
that children speculate about repeated assessments or lack of feedback on their performance.  In principle, 
Skaalvik and Valas (1999) suggest that the relationship between self-concepts and achievement is in a state 
of continual change during the early school years.  This suggests that other factors need to be considered in 
a more complex model that would explain the shifing relations between children's cognitive performance and 
subsequent self concepts.  The research on children's literacy and numeracy suggests that likely key factors 
that may well apply to general cognitive activities. These include task strategies, task values of usefulness 
and interest, and children's feelings about activities, such as, worry, shame or anger (e.g., Bornholt, 2002; 
Bornholt & Nelson, 2002; Chapman, Tunmer, & Prochnow, 2000; Wigfield & Eccles, 2000).  Further research 
is therefore warranted with immediate retest intervals, and other key factors. 
 
     It is important that further studies focus on what children experience during the short test-retest intervals.  
This would apply particularly to children who are working intensively with learning support teachers, school 
counsellors, coaches and clinicians.  In principle, a range of personal and social moderating factors may be 
useful in enhancing children self-concepts about cognitive activities.  For instance, it seems plausible that 
some children may think over the events in the retest interval. Other children may also talk to their peers, 
parents and other adults.  In addition, it would be informative to examine the accuracy and extent of 
children's memory of the events that may vary among children. 
 
Conclusion 
     The main contribution of the project is in understanding children's self-concepts about the cognitive 
assessments that are routinely used by counsellors, psychologists, and other educational and health 
professionals.  This is an important though under-researched area; as self-concept research tends to focus 
on schoolbased activities such as literacy and numeracy.  The findings prompt further research to investigate 
other factors in children's experiences that would enhance their cognitive functioning as well as the self-
concepts that motivate children to participate in learning activities. 
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